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«ffi«:i^o. 2) XJ4«^#t4-«-e*>S. 3) YI4*5g 



(5^ [aiQqo^lii] ADy>-fl:S9||d0lg;H|4 

(57) imm] 

TIE-JfeS: (I) Xit (II) T-«$H5'fb 

1< 2. 3. 4Sr«1-<, kzftl, 2, 3. 4. ksltOJl 
141, k4. 3lt>*k5lil, 2, 3, 4, k6l4 03JJ4l T'fo 
5. XY CSlfiYX) 

t>b^ii>, {fit, 1) XYI40*»t>l. 4v<Dra©if^k 
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TIE-teit (I) X(4 (II) T-«^n.5 
fk^ifeWp V>'i< ttlot, TE-®j^ (L) T-^ 
5 V><C < i 1 1 o?&^^-t-5 r t Sr1# 

( I ) 

Uti] 

( Z>rr— KLh3XY)ki 
1, 2, 3. 4S:«1-. k2»4l. 2, 3. 4 Srlgl-. ks 

-^^ (II) 
Kb 2] 

( Z )ki (( LheYDii 
S:4'. z, L. X, Yi4-fls:5C (I) iPft-cfcSo 

k4, XO!k5»4l. 2. 3. 4«r^-t-. kettOXIilT'fc 
U 1) XY (X(4YX) (40!i^P>l. 4 V (^Fb^cO^E'TI: 

mffiSri^o. 2) xn«^«#a-efe5o 3) YI**^ 

M^ut^wiftSissr^L. XY (XJ4YX) (^mitmt 

^^;ii5)|?|^U7i?*yux • tffliatSYS:4hX.S. 
(L) 

tfbs] 

)n-oh 
a/ 

(L) 41, Ai , SO^Aa tK^H^, 
I»*JS2l it*« 1 IE«ro-^S: (I) 3^14 (II) 

[0 0 0 1 1 

[0 0 0 2] 

^l;*S!4t<fi^*j^TV^fc. ^>3tlSifift«l4igi/g5gT-feSm 



ic i 5Jt*iJefi©JiiiOI49Ili8«Sri«i*SOJC5t!pJ t <c 

ffi?LjlPJ'-©^^3tiiiS^J©mJ!JDfil4ftiifi^ii rT»t 

-fS^'>T?fc5. fe^i^iSA5:^#v^t^>3tJtia!S!)«l4fe 
SOJc:*S^6^/ig5^(4ig:</ioTL* 5. 

[0 0 0 3 J «®Bg(T.Tani)^^, 'J^—j-jV • 

^^•^ ' y^'y^/V • /r—T. hi; — (journal of Physica 
1 Chemistry) 94^, 1 2 9 8^— (1 9 9 O^p) {cE 
46$^^-CV^5i5(J:. -l. 2 5 v J; ►) i:/iS7cm<aSr 

?ri*fc2>fe*lc, " -f ' -lr:i-y — . 
yy ■< yiP • ^xi'iz.T." (The Theory of the Photogra 
phic Process) 259-265* (1 9 6 6^T!)) »Cfe^$tlT 
t ^ 5 i 5 jETLttSI J: 5 SSfeJtiaE;9s tt* ^? tiT V > 5 , 

ilS *a#H=m2. 313, 922 

■i-x |r]2. 0 7 5, 04 6#, 448. 8 58 

#,1112, 6 8 0, 6 8 6#-. |5@!|#rF^l. 2 3 0. 
4 4 9#, ■-«yw=¥-#ITS^7 7 1. 1 6 8#/iif:is^qe. 

[0 0 0 5 J 
[0 0 0 6] 

[iiM^fi¥«fci-Sfcfc©#l5:] *^?^OISJll4Si3iflf35 

[0 0 0 7] (1) TIE-®^ (I) XI4 (II) ■r*^ 
,tl^it-t^(Ojhi>tj:<thlr>t. TIE-^it (L) 

( I ) 
[0 0 0 8] 
(fb4l 

( Z >TT— «LH3XY)k2 

[0 0 0 9] ^'p^ ZI4/^^y>{kfS^(0!»«a, tfc 
(47t®l|RSSr«-r. LI4'>/i< itlow^^ii^, S 
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■to kiliO, 1, 2, 3. 4Sr«1-. kzIS 1 , 2, 3, 

-jss: (II) . 

lO 0 1 01 
lit 5] 

( Z >Tn— «Lh6VX)»s 
lO 0 1 1] Sisfx Z, L. X> Ytt-«^ (I) tPJ 

SffcS. k4, Jimslil, 2, 3, 4^^i-„ keliO 

(IL, 1) XY CXItYX) l40 5i>P>l. 4v 

(omo>mimm:n-o, 2) xitm^^^a-cfcs, 

3) YliTK^il^W^OBifliS^St, XY (X«Y 
X) ©®f^l;fls:|:i«t-g-dS«?S}L7t^*>'l'X • bSmmYi 

-flS:^ (L) 
[0012] 

lit 6] 



[0 0 1 3] (L) 4". Ai . SU^Az 14=6-*, tK^ 
(2) (1) iE«»-^^ (I) XI4 (II) Ui^comi^ 

fe*t?^>^tit^«$i^Tv^5r^:*^*«^:1-5 (1) ie« 

[0 0 14] 

[0 0 15] £ATI-*^B^lc:^ffl1-5^b■a■fel::o^,^TP 

0:7 • 3iA . 7— (F.M.Hanner)S r^xn-t^^ y 

s/^ . a wt^vx— •>r=.>'^''>('x • TV K • y U-< 

t"--!" K • ^'>'X(Heterocyclic Compounds-Cyanin 

e Dyes and Related Compounds) J , v'a V • JJ — 
■ryh'- 1^VX(John Wiley & Sons)a-=a-3- 
if, n:/'Kl^, 1 9 6 4^TI|, f*— • acA . 

(D. M. Stunner) M D f-^' ^ V y ■l^ • ^ X 

— • hh's/j?;^ • ^fv • 'V'TDf-^ y 
• ^ h U — (Heterocyclic Compounds-Special topi 
cs in heterocyclic chemistry)! » Hi 8$> Hi 4 

SB, H4 8 2*^fj5 1 sm^itlcum^iixi^^. i/y 

*Hit#f?H5, 3 4 0. 6 9 4^^2 1, 2 2M 



<n> (XI) , (XII). (XIII) i::^$ttTi^5tW!i5if* 

[0 0 16] ZT-^$iX5?tPiil|KS(73 9:^^ft L<li. 

TIE-flSiC (III). -«s:^ (IV) , (V) . (VI) -m. 
-m: (vil)*»P,58«tL;tfb^ife-cfc5i:#J:?)»*L 

-©^ (III) 

[0 0 17] 

MllDi 

[0 0 1 8] it (IlDtf, Li . Lz . La . L4 , L 
ttOXttl«r«-f. nittO, 1, 2, 3itt3Sr3fr. 

mi l4^)-^©m?lffSr't>fPl-5<0t::!£i<S:'i0WJi4&l 
TWlgcSr^-To Ri St/R2 ttT/W^/PS, TP— 

XI4«mS^^-r„ {EL, Ri . R2 , Z, , Z 
2. Li , L2 . L3 V L4 . Ls , Le , 'SiXS-'Li <0 
5*>'>'5e< itlott, (L) ks-XY. XI4 (L) ke 

[0019] -^J^ (IV) 
[0 0 2 0] 

[fbs] 

M2n2 

[0021] ^ (IV) Ls , L9 . Lio. RtPLu 
J4p«f=-ySSr^1-, p 3 14 0X141 <S:^-r„ n2(40, 
1, 2. 3^{4 3Sr|Sfr, Z3 I45XI46M«^^S*^^ 

ry-yi-s. xi4m^^a^^r^-r. M2i4m?^*& 

;*->'iSr^L. m2 l4^>^«m?ttr1'ft1--5W|c:£> 
S/i0Si±4£iT©»*«1-. G, »4TIS-e«g?n5. 
[00 2 2] 
[^Ii9] 




10 0 2 3] Z4 (4 5XI46*©^^^«g«^}i^/^t 
-^I'S, JJ(4S^itS*»-t. G2 , Xt/Gs 14, 
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Rz y R4 > 23% 24 N Ls ^ L9 X Lio% Ln, G 

2 > J^tJ^Ga 0 5'^{l'^/<^< 1 1 lo(i, (L) ks-X 
Y. Xit (L) k6-YXT^agi$ixTV>2>o' 

-«!:^ (V) 

[0 0 2 4] 

Ifbi 0] 

Z5 — 

R5-N4Li2-L,3hf=C-eLM=Lia>n7-G, 

MsIDs 

[0 0 2 51 5t (V) L12. Li3. Li4. RX/Lis 



R5 N Zs X L12, Li3, Li4x Lis, RU!G4ro 
pV>/j:<itio«, (L) k3-XY, yn-t (L) ke 

-Wl^ (VI) 

[0 0 2 6] 

I^b 1 1 ] 



[0 0 2 7J ^ (VI) L16, Li7, L,8,.Li9. L 

20x L2K L22, L23, SU^L24<4p<f^:^^*-S-r. P 

i-5Olij2«^i0£l±4«T«0»*afi-. Re, R7 , 

Ro 'N'd 2 5 =L 2 8 )Tt C =412 7 -L 2 H 



10 0 3 01 (vii)H3^ 

L25% L26x L27% L28> L 
-To neSt^nyl^O. 1, 2, Xi^S^^-fo 29. 

3^llSmaS^«-ro Gi * I^Gi tl^^-C&Sp {a 

L% Rg ^ Rio% 29% 2io% L25% L26> L27% 
L28% L29> L30% Rl>*Gi ' (Ooh'P'^^< k\>l^ 
14% (L) ks-XY. 3^1* (L) ke-YXTgtfe^tLT 

[0 0 3 1] (III), (IV) . (V) . (VI) R 

t>* (VII)0 5-^% #*L<(4 (III)Tfe^„ 

[0 0 3 21 -jJS:S; (III). (IV) , (V) / (VI) r 

U5 (VII)^Ci3l^T% 2i . Z2% Z3% 26% 26% 2 

8% XU^29T«$jx5 5Xl46*0^^^ffi^^i:L 

TJ4, 

[0 0 3 31 ^T/y^^:^, ^"t:/-/!-;^. -<>V^T 



-fo- mt. Re, R7. Rs. 26% 27% 28% 

Ll6% Li7% Ll8% Li9% L20% L2]% L22% L23% S 

'(Il^ZA<Doh<P^f^<thl-:>\'X. (L) k3~XY. X\t 
(L) k6-YX-egtfe$nTV>5o 
[0 0 2 8] -jig^ (VXD 
[0 0 2 9] 
lit! 2] 



.Z,i 



.,/^L2fl"L3 0'N^C| ' 

N 
I 

1 

Rio Msflis 

:^fe% ^ -<>^i/-r ^ y 2 - f 

y^-^% i-^y:^y y s-^r y^y y ^ 

^^-t/ (4, 5-b] ^ry^rif y 

[0 0 3 4] if*L<l4^>y':t=3lrf-y-7U:g[, -O-y 

T'fc!9% $tt-if* t<^4-<^-y:?h:3ei^y->'^;^, 
>^^Ty-yU^-efe5o #(i% »*L<{4-<>i/;d-d^f- 

[0 0 3 5] 2i . Z2 % 23 % 25% 26 . 28 % R 

IJ*I^% :^3(l% R3g% yy^) , y/P:*yhS, -j/ry 
S% ^^»1/J^?3l 0. »*L<f4j^^|gc2;i^b8. $ 
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12. ^?f>»w$f*L<i4^^|gc6;!i»f) 1 orory-yujt 
[00 3 6] m.mmit^h2o. Mt.\.<\t^mw2i}^ 

/I') , M^SIcl/4^^2 0. iT*L<ii^^^2*^bl 
2, $e5t::iif*U<li^SllB:2;i»p>8©rv'>'W;*-:J^->S 

L<l4^5!l^2*>b8 0T->/l'TS m^\t7±^ 

10, $P>Jr»*L<«:^il5»l3ii>e>8<0;^>'i'S)^=/PS 

, M5gl;!i^P>2 0. »4t<l4M3g 
Scl*»e>10. $?5t::if*t<(i^^^l;i>e>8o;^yw 

10. $b»Cl»*L<l±^^ISl*^t>8(D>'./U*::iyWT 
10 0 3 7] 75 /a, ^^ld^e.2 0. »*L<iiK 

^^I*»p3i2, ^e3lc:»*L<«^^ISi*^b8©S 

0*^?>1 5. if4L<(4^^^3*»P>l 0, $bt;:»* 
L<li^^^3*^b6 0T>'*=^!>AS (|FiJ;t«h!)^ 

^l^Od-bl 5, if*L<(4^^ISl*>bl 0. 

^^SIciTi^bi 0. $f)»r»4L<tt^^»i*»P,6ro 

10. $bt;i»*t<tt^^!ISl>{i»e>6©-l' $ KS (0iJ 
^ym) . ^I^»l*»6>2 0. »*L< 



^6*»P)2 0. »*L< W:i^^ft6*»f)l 2. $ 
* t < iij^S?fa 6 *»e> 8 ror y - D i^S^*/VsK=/H 

100 38] i^^lSl;5^t.l 8. ^?iL<li;^3!l»l*> 
blO. $P>»C»*L<tt^5tl»l*='t5©*liim7/l' 
=¥/t^S ({SJ;ilf, pt^yw. at^^K P^nf^K 

yi') . ;^^^i^j>f>i 8. n^L<itm^^ii)^hi 

0. $btC$f*L<«^^3Sl!!(»f>5coSmT/Wdf-Aa 

bi8. ^ hiciif -i. L <\tm^3fj^bi 0. 

31^=71.^, 1 -v'^' D^df-fezn/w^^ ^v-v^y 

rtlc-fS. ) . ;K^«fc6;!i»lb2 0. »*L<li;^3gfc 
6*>P)15. $e>lJ:»^u<a^3tf»6*>?,io©ltm 

yW, p -;*/l'5j?#->73i=yP. p — =. h B73i=->'K 
3, S-i^^'DD^oin/K p-'>7y7^~/K m- 

[0 0 3 9] ^^icld»t>2 0. if*L<(4|?^»2*> 

bio. ^ ?5<c:»*t<tt^5gm4A>e5 6©g^$itT 
t^v^xoga (^Hx-iify e^-'K 5-p«f^/nfyi? 

^^T h 7 -fe V-^dsai-g- Lfcffiig* i: 2. w 1 1 1?# 

[004 0] Zi. Z2. Z3. Zs. Ze. Ze , 5, 
ry-ywS. T/u=":3e-V*. ^>nyv|S^. T'>>'W 

ffi^js^. ft^m^. R^jis^-. sv-<>-^va 

[00 4 1] Ri . R2. R3s R4. Rs, Re. R 

7. Rs. Rg . *5J;l>*Rlo^4•€:^^■?^^T/^=3^;^S. 7 
y -/wS. L. ;^S]S^ 

8. if*L<ttia»t>7. #(rif^L<l4l*»6 4(Z)il 
fi^T^wdf-ywS (fiSJ;t«. ^g^^v-. 7"nf/W, 

>'K Kx-WK :t:7^xv/yP) . ^^I^^ 1 1 8 . 
»*L<»4l*»e)7. #(Cif4L<(4l/j»b4roagiT 
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S 2-b KD^E^i/oi^/K 3-1: Kn^E^i/>^ 

(««J;t«. 2-7« h=¥e^^^/K 2- (2-;^ h:3lri/:x 

^A^^ (0lJ;ta2-T-fe^/P:^:ap-V3i^>rw) , T'^yA^T 

i^i/-] m^/K 2-t Ko^^/-3-;j<yP7}^yn t^>r^, 

T/P^r/WS (0iJx.fi 2- (fDyi;>^-2-::^>'-l- 

y^:*/^/^^^/^^/!.^) ) , ^^»6;6^^>2 0. 

e> 8 oMBifeT y -/i^S (0iJx:lf:7.c:=^;V«, 1 — :l-:7 

S mX,\my&(OZ\ JfeifOgmSi: Lr^tfybV;6Sg 
^/i-S4if:5We>HSo ) . ^^jSi;&^b2 0. »t 

^i^>^y>'K 3--Yy^T/yyK 2-^5^^:/y/K 

2-:^^f->^y;U, 2-f-T>^y/K 2 - y iJ^v^/K 
2-b'*y$i;/K 3-b-yv>yl', 2- (l,3,5-hyT>^ 

y>'i-) . 3- (1,2,4- hyz/yyu) , s-xh^y^y 

. J^^»l*^?>20. »*L<«^^ic3;&^e>l 
0. $?>Wf*L<(^j^^i!c4/j^55 8 0g^1g*iiS 
(#iJxLffmjiiE<7:>Zi fii}i(omM&>i \.xmitz\t^W^ 



-^^-^l-S. 4-7« h^i^-2-b*y :;/WS*t*;&5^ 
If b;^L5c ) 

10 0 4 2] Ri. R2. R3. R4. R5> Re. R 
7^ Rs. R9s *3<tUfRio<07/i-^/wai: LTif* L 

3- ;^y^7^^:/Db"/K 3 -;^/P3j^>^^yK 4->^/i^;J^y 
^/u. :^yv;}^^->y 7 3c:=:/k 2-b'yi;^yK 2 

-^ryy^'WT'fo^o 

10 0 4 3] Z4 

|fv?:n-r A;^ (James)jB Ti^* • •fe::^ y - . ;f . . :7 
h ^7 7 >f 5^ ^ • -fey^j (The Theory of the Ph 
olographic Process) M4fR, ^ $ 7 ^tbJStt, 19 

#§^^3, 5 6 7, 7 1 9-^,^3, 5 7 5, 8 6 9 
m3, 8 04, 6 34-^,^3, 8 3 7. 8 6 2 

-^>^4, 0 0 2, 4 8 0-?-, ^4, 9 2 5, 7 7 7 
1#^¥3- 1 6 7 5 4 6#Jiir'(C|E«$tlTV>^t 

V. b-^yyi^v-s, 5-i;?;r>', ^ ^yyy >'-5 

b^^^h^>, 2*fc{i4-^::^by>'h^ 

yy>;-5-:t>'. 2-f^:^;^:3ef-yy y-2. 

^y;^-^f-:/y >'-5-;^-v, 2-^Ty^yy- 

4- :^>, ^T>^y i;^i^-4-:d->'. ^ry^yi^v- 

2, 4-i^:;d-^^. n-^->, ^Tyyv?>-2. 4- 
^^y3:.:y-3-:t>. ^:^y 3^:^-3 

1, l-^^^^iy^^ >r>^Ky >'-2-;t:^. :xKy 

:y-3-:^y, 2-:t^y^ =^^J^. 3-:t^ 

y^>'i5^yy::^!>i., 5, 7-i;^^^y"6, 7->?b 

KD^ryn [3,2-aD b*y^i;>, e^^n^^^^v- 
1, 3-v?:^:^, 3, 4~i^b Kn^ y:i^r>' y >-4- 
1, 3-C^;t:^f-y'-4, 6 - v^;f A/Wb-^X 
-->'l^K. 2-^;^/</Ub*y-/U®^, >^p-7y_2, 4- 
>r>'yv'y ^^-2-:^>', If y K [1, 2- 

a] b'y^v:?^-!, 3-i?;^>'^ b'^^yo [1, 5- 

b] ^i':/uy^ b^^yn [i, 5-a] -o^y^r^^ 

y-^K b-yypb-yK:/. 1, 2, 3, 4-Th7b 
Ko:^^yyv-2, 4-:>?:t>. 3-;3}-^y-2, 3- 
v?b Kd-^^^^^v^ [d] ^:i-y:xLy-i, i -i;:^:5if.f.^ 
K> S-i^v-ry y f->-2, 3-v^bKn-<yy 
Cd] ^^7:x:y~ 1, l-e;^:3rf--f K(^;^o 
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10 044] Z4 kLxm^L<it\i^yh^y. 2* 

fc»4-5^:tb^^>^h'^>^. 2-;<^:¥i^/l;>'-5-^ 

i^>--2, 4-i;?:t:^. u-^^:=:^, 

2, 4-i^f':i->', /uffir. 2-f-:^/'<yut':y 

yi-»t?fc5o 1#tcif*L<tt2*fc[:3:4-f^;^h/:^h 
10 0 4 5] Z7. Xt>*ZiolcJ:oT?^fiS;$ix5 5*321 

1^ 6Mo^i^1t^Sit. Z4 (;iioT^^n51g*ii 

2-::a-dS^f-y^y :^-5-;t:/. 2-^:^:^^^V'} 

:y-;wi^. 2-^:^^<^?v}fy-jvmfi^h^^:^&. 
^yY^>s 2^fz\^4-^±\:^yh^y. 2-ir-^ 

^l^fetOTfe!9. 1*lc:^f*L<li2**:li:4-^>^t: 

i^:/h^>'. 2-:^^1^y^y >'-5-:t^^. n-^:n>' 

[0 0 4 6] G2 . RUGz t LXn. v^T^S. 

10 0 4 7] G4 i: Lxit. m^xitmm^or ^ j 

[0 04 8] Li . L2 . L3 > L4 ^ L5. L6x L 

7 s Ls s Lg > LiOs LiK Li2n Lia^ Li4x 

Ll5x Li6s Li7x Li8> Li9s L20s L2K L22s L 
23% L24% L25> L26% L27n L28'» L29&U^ L soli-t 

0. $e>ic:»^L<lij^^icl;i^e)5 
(r>T)V^)\^^ mvL\t:^'f')V, 2-':;t7;W5j?^ri/ 
^^^^) > e^¥^t>t<li»SlftOg?^^6;{i^^2 0. » 
4L<lii^^ifc6/j^bl 5. ^b(^if^L<(^^«^6 
1 0OT!J->^uS («?il;ttf>^ai=^>'K o-;(7/W;j?:3e 
, fi^<>L<l*^«^<Oj^*»3;&^P?2 
0. »*L<l^i^^S4A^bl 5. ^ej(;:fiF^L<fj:jg^ 



yvn. mm) . ^^i[Wj>t)i5. iS'^L<\tm 

, j^^|gc6;&>e>2 0. $f^L<li^^ 
^6;6^ibl5. :^h\m^L<immi^efj-h 10(07 
(^Jx.«:7^::zyu^;t) . ^^icO;!)^?>l 
5s ttl'tL<\tm^^2i!)^blO. $e)tc^f*t<lij^ 
^^4;6^e5 1 OOT^yS (fflX-lix N, N-v^73i:=: 

SS:?B^LTt J:<% fe5V^(lRl , R2. Ra . 
R4 s R5 s Re > R? > Rs s R9 > RiOx Zi > Z 
2 % Z3 ^ Z4 % Z5 ^ Ze % Z7 ^ Zs % Zg ^ Zio 
^dlSSrJi^^-r 5 r 1 1 5p 
[0 0 4 9] ni. n2> na v n4 x netLTif* 
L<tiO. 1. 2Xhy). ^b\z.0^L<\tO. IXh 

<\tOs lXh9. Sb(;iSf*L<l^0T*fc5o ni. 
2 . 3 . 4 % 5 X 6 s 7 2 £A±OP#. ;^ f'^^SdSjgl?) 

[ 0 0 5 0 ) Ml . M2 . M3 > M4 . jSlU^Mq l^fe^ 

(H+) . TJ\-:^V^m^:ty m:^t£'rhV ^M^^:^ 
:^y. Ty^:=-^J>.^:t>' m^l^s Ty^=^^A>(^ 

TV -^\-i^:^ji-:t^ym-f:ty myitis s-^y-^y 
j^^/w^vK^f^v. 1, 5-'ryffyyi^::K/]^^^y^yf 
:ty. 2, e-i-y^ yyiy:^/un'^y^>(:ty) . Tju 

^y\^^m'-(:^y m^\t;^^^\-m.wt^:ty) . 

y. ^:^iyTym^yty. ^^m^^^y. xhy^/u 

O3- t*l5UTV^5;^)^ n-(:tytLXm^:tyi: 
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CH 

HaC CO: 



CI 



Cl-<f_VN 



so»- 




Inv 20 



Inv 21 



0=C-0-(CH2)s-N: 



cor 



lite 3] 



( 35 ) 



1-119364 



Inv 22 




SO2- NH - (CH, ) J ^Q^N^^^* 




( 36 ) 



<|#M¥n-l 19364 




Inv 26 



Inv 27 



(CHj)., (IJHs) 
SO3' 0=C-0-(CH2)3 — (f~VN < 



Inv 28 



CH-COj- 
CjHs 



[0 13 7] 



(CH,)« 
CH 




(CHa)^ 

o=c-o-(ch2)8-oh;^_^ch-co,- 



Inv 29 



OH 

I 
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Inv 30 



Inv 31 



Inv 32 



ni:6 61 



( 38 ) 1-119364 



[0 13 9] 




10 14 0] 
Ut6 8] 



( 39 ) 
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Inv 39 



I 



Hz)^ 



I 

(CH2)3S03 



HjC-M-CHs 
j:H-CH8 
N-CjH. 

CI 



Inv 36 M=Si 
Inv 37 M=Sn 
Inv 38 M=Ge 



(CH-J4 (CHt)3S08- 

fH-CH, 
N-CH» 

OCH, 



[0 14 1] 

lite 9] 



Inv 40 

lov 41 

Inv 42 

Inv 43 



HaC^ljl-CHs 
CH-CHs 




M=Si 
M=Sn 
M=Ce 



r ™ 

C=0 
CH-CHs 




[0 1 4 2 J 

Hb? 0] 



(jH,): 



sor 
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Inv 48 
Inv 49 
Inv 50 



[gq^CH=C-CH=<J):©] 



I 

(CHe)2 

f 

HsC-Jjl-CHs 
CH-CHs 



M-Si 
M=Sn 
M=Ge 



OCHs 



Inv 51 




H, 



@1>-CH^CH=<:)^ 



1 
(CHi)3 

sor 



SOj-MH -(O)— B-CH-]J-<@> 



I 

C2H9 



[0 14 4] 



Ift7 21 
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CH3 CjHj 
NHC-ttH2)2-I|! - CH - N -(^ 
CH3 CHs 



Ins 1 M=Si 
Ins 2 M-Sii 



Ins 3 M=Ge 



H,C. II 



. -C-lj}-«:H2)2-^-CH-^-<(o)-0CH, 
CHa CH» (jH, 

CO2C2H5 



Ids 4 M=Si 

Ins 5 M=Sn 

Ins 6 M=Ge 

10 14 5] lit 7 3] 



^ CH3 jlzHs 

HS ^N'tQy' ''"^O^CHs) »-jI - CH - N -^-OCHs 
Nfj CH, CHj OCH, 



Ins 7 M=Si 
Ins 8 M=Sn 
Ins 9 M=Ge 

-S^ 



my 



., CHa 

r 

H3C-I|I-CH, 

CH'^CaHs 
H3C-N-^)-SCH3 



Ins 10 M=Si 
Ins II M=Sn 
Ins 12 M=Ge 



[0 14 6] 



nk7 4] 
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Ins 13 



-CH,-(0>-B-CH-H^g) 



C2H5 



2n5 



IT™" 

(CHj), 



^ CH» CHs 

0= c -e CH, ->7- i|i — CH - -(o) 



CH) 



Ins 14 M=Si 
Ins 15 M=Sn 
Ins 16 M=Ge 

[0 14 71 (I) T'^^tLSZOp*, 

JtaiRStt, 3C7 . . /N— ^— (F-M-Harmer)* 
X D •9-^' ^ y 5/ . ayXt^^X— i^r^^-^^-fX- T 
> K • 1) W-f K * 3 V^-'C'VX (Heterocyclic Comp 
ounds-Cyanine Dyes and Related Compounds) J , 

. w U — • TV K • i^vXOohn Wiley & Sons)tt 
- — ni'KV, 1 9 6 4^TlJ. -r— • 
• ;^^—T—(D.M. Stunner) ^ T^r-niJ-^^ ]} • 

f-^ ^yy^'^ir^^h!) — (Heterocyclic Compounds- 
Special topicsin heterocyclic chemistry) J > ^ 1 
8^, ^1 4®, ^4 8 2^j»t 5 1 5Mv "i^ay-^f^ 
V— • T>V • •»^yXOohn Wiley ft Sons) tt— — 
3 — :?, nvK>x 1 9 7 7¥flJ, rDj/X.-irSXh 
y — • • /K>' • a W^fJ' VX(Rodd' s Chemistr 
y of Carbon Compounds) J 2nd. Ed. vol. IV, partB, 19 7 
7f!), %l 5«. 6 9*>554 2 alTx ai/P-fetfr • 

i^^-aiy;^ •v-?p^y s,^ . i3iy^<=. r>'^(Elsevie 

r Science Publishing Company Inc. )ttTy, —3.-3 — 

5 3 8, 8 4 3-§-mi 6»3 7m^5>mi 7:^2 9tT* 

I0 14 8j*fc. Z-L-YX<7?»lgSL©iIigSJ£: 



14, T $ KSS^itfiKRiJ?. Sl)«:t;^x/i'^^4^SJ£Sr 

4. ^mit^^n-^^tK^-. I-V#. JtLtf, 
(1 9 7 7¥) , /J^:^3Sr^!l5, ^SfSH, 3*L»> JRS 

(1 9 6 2^) , L. F. Fieser, M. Fieser, Advanced Or 
ganic Chemistry , 'M'^ (I 9 6 2^) fj:t\ ^ 

[0149] *^e^-c«$ix5-fiS:^ (I ) , (II) t? 

«$tL5{li-g-i|^lc:{4, 0:'>M#rFm7 8 6, 6 9 0A1 
■§•,^786, 691Al-§-. 11786, 692Al-§- 

t 0 1 5 0 ] (I ) , (II) -c^E^tis 

10 15 1] »:Jc*5ligo-)ia:^ (L) TSJsSixS^t: 

XI4i«wB^S^-^1-o SvMc^^LTS 

L< I4t(ri*rov*s*(f e,n-5. L< I4T 
lE-i3S:iC (A-I). (A-II), (A-III). (A-IV).SO!(A-V) A» 

10 15 2] 
[^k7 5] 
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-m. (A-1) 

Ra I ^ 



R. 



N-OH 



t-NHOH 



n^Hhoh 

Rd2NJr 

[0 15 31 (A- I) {C*5V^T. RaillT;^^ 

:=->'^S^/clir y -/l-:^:^iy;^7/l-7j?c::/l'ST^fe5, Rai 

tRa2:6^l:v^^w^'&LT. S-TMS^r^i^^Urt^ 
\\ (A-II) t;i*5V>T. Xli^T^n^S^r^fc 

RbillT;u=¥yuS. r/W^^yi-S*fcliTy-/i^S 
^^tpfo Xi:Rbi;6^*SVNl;ife^LT. 5-7MS^f^ 

j^feLTtftv^ -fla:^ (A-I^)^;ljol^T. Yt^-N= 

(Rc2) (Rc3)-. -C(RC4)=> ~0-. -S-(^Ct3;?j.^^^ 

5) ^^^-To Rci'-Rc4(^7K^iSTF«ybi^fimS^^ 
to-fo (A-IV) t::*3i^T. Rdi*3ctt)^Rd2f^l3 

--Ti3S/.eoTtc]:<. ^ti-^^nryw^/^S^/bftry 

-/^S<Jr^t>1-o yc::^cL. Rdii: Rd2;6^li]B#t-Mg^T 
7W':¥/i-aTfeo-C. ;6^oRdiiRd2:6^*l^— oSTfcS 
B#. RdiirRd2tlj^^*8tJl±oryP^/i^STfc^o - 
flS:iC (A-V) lc^ol>T. Rei*5J:t/Re2l^P-T^tS 

:^S> Ty-/w^;tS. TyVrs^yi^S^/cfiT y -/^S?: 
Ig^p-To /c/cL. Reii:Re2iil^Bt(--NHRe3 (Re3(iT 
/P^r/vS^fcliTy-/uS) T'feSr Raiir 
Ra2. Xi:Rb);65Z^^lwji^^LT. 5-7*S«r?K^L 



-fe^ (A-V) 

iQ-NHOH 

^tK ±ia-flJS; (A- 1) - (A-v) T^^snsft 
^^r^t^LTV^^, -flS:^ (A- I) - (a- 

V) x*m$ti^it^mz.x<>x. &mm^m±^-t^ 

[0 15 4] (A- I) - (A-v) -C^t>^tU 

£^^LTV^Tt) J:V\ (A- I) (C^oV^T. R 

ailiTyU^yuS (if* L < 1-36 (OTJi^^/u 

r /w^zi/us (if * L < iij^^fc 2-36 <or)v^^jv 

:*-WyK tf^>'^) . Ty-/uS (»4L<li^^a6 
-4 OOr y — ywSt:^{?«J;ilf:7 3::=i>'K :^:7^yu) , T 
V>'l-S (if* L < itj^^lS 2 - 3 6 (DT 'y)\^mxm7L\t 
T-fe^yK •O'V^^fyK If'/^P^yK a- (2, 4-v? 
-tert-r ^/l^y^oiy ^^v-) y yi^, ^y^h-^^^K 

-/i^S (»* L<iii^^ai -3 6 (or^u^r /wxitry 

L < lij^^^ 1-40 OTyW:^yl^3ittT y >{ 

^>'i-) . )\.^ (N-gi$^:^>'W<^^>ruj:S:4j 

if*L<li^^^0-4 O(O;<;yu/<^-Y>'uaT0jJ 

;K N, '^--y:^^)V'fy)V/<^^yi)V, 
^;^77^-ry^a^^>'^^. »*L<(^^^&l-4 0 
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(»^L<itj^^|!c7-'4 0OTlJ->'l-;t^v';^y^ 
[0 15 5] -^S; (A-II) (C:JoV>T. --^xnllS 

fc\t ]) i^w.^<o*pfi < i ^)-o*-r ^ 5-7 mis^bto-^ 

3, 5- hy Tv>>-2->fyK 1, 2. 4-hi;Tv^ 

yv^^-zK ^yp/K -Y^i$^^/y>'K 1. 
2, 4- h !;Ty'-yu-3--r/K ^^x^r ^iJ^y--/^ 

y^ y V>-2-^/i^) ^mi^-To Rbil^-j35^ (A- 

I) oRai^iRics^r-or/v-^^/i-a. T>'i''^^>'ua^ 

fcliTy-yuS^r^fc^-To 

10 15 6]— /©S; (A-IlDlCliSV^T. Yti-N = C 

/y/K 1. 3-f"ry-/^-2->T/K 
y>'-2->f/K :/y^>'K 3H— Ti^K-/W-.2->r 

(Rc2) (Rc3)-. -C(Rc4)=^ -^-(O^t^hWR 
)V^)V=}'is-m. Ty-/l-^:^S. Tyl^^^/PT^ /S. T 

j^^$n^6M^atLTtt<j»j^tf^py y;K -ry^y 

y/l^. :7 ^ V?::^;^, ^y ^-y-y ^^^/'V'. 1, 3, 5-h 
y Ti^y- 5-^yl-, 6H-1. 2, 5-f-7v^Tv^>^ 

[0 15 7] -te^ (A-IV) ^C*5l^T. RditSitJ^R 

d2ltTyU=^r;l-S (»t L < II^^IS 1-36 (^7>'l-^>'l^ 



-4 0(?5T y-/vST\ \%7L\iy :^=^J\^s i-yf-M Sr 
ST*)?). /j^oRdii:Rd2^5P-^OST-*>5^. Rdii: 
[0158] -^S; (A- V) (CiBl>T. Rei:}3<tt;R 

a. T^i-^ywT^yS (»*L<i:ij^iR»:i-'5 0(DT 
yu=5r>'UT^ySr\ -fi^ij ;t ay f-/UT^y. ^ii^ywr^ 
y, v?3i5=-/uT ^ y . y ^yi-^^^yi-T ^ y . ^tD^jvr 

^y. v^yf'/WT^y. i/i^n^^ri/yUT^y. t-;^- 

^ ^/wT ^ y , Y'fi^jx^r % y . ^=¥*y-f ^>/^t ^ j . 
-Oi^yuT^y, '-^^^v^/u:/^>'>T5:y) . ry-zur 
^ys (i?*L<itj^^^6-5 0(?:)Ty-7V'T^ys 
T% ^ilxii^'j: ^>'UT^y. :7ic;^>^uyf-ywT^y. 

y^^L-yl-T^y. ■fy'^/UT^y) . T/Ua^^e^S 
4L<(^^^»l-3 6(^T>^V=«:^>>ST% t^yx.fl7( h 

(»^U<{ti^*^6-4 0(7:)Ty-y^^^v'ST^ 
x.tf:73iy ^riy. :^:7h^iy) , t/v:^?-/^^^:^^ (ifi 

ir^ Y^^yjv^ir) . Ty-yu^:^S ($f*L<lijK^ 
S:6~4 0<^)Ty— ^'U'f':^*"^. Wx.li7:ii^>rW^;^-, 
•:^:7f^yu^;r) . T/v^yv^S (»4 t < Ji^^S: l - 3 

/l-S ($?*L<li^^»6-4 0cDTy-/^ST^> ^SJx. 

[0 15 9] RaitRa2> X<tRbi;!i5SVMC;1$'g^LT5 
-7Mii4r?i^^LTta<. mK.\ty^^^yy^ ^ KS. 

/u>r ^ KS. h y T ^ y :/-/\^m. t ^ 
>h4>m. 2-:^=¥y-4-:^^f-yyiyy 
\fhti^o -^^t (A- I) - (A-v) r^^fc>^?ti;5 

Ty— yVS. ■--T'niiS. b KDar;/S, T/l^n^r 
v-S^ Ty-yu:^:^^/^, T;^:3^yi'^;^S\ Ty-;i-f- 
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[0 1 6 0] -SS:^ (A- I ) (;:joV>T. Ra2/J^*^J!^s 

R ^lii^ T )V :^/w£-C . ^^o R ai r v^/i^S T fo 5 1 ^ 

10 16 1] (A-II) (:i*dV>T. Rbil^T/u^ 

(^$b(::»*Lv\ -iJSi^t (a-ii) t^TIS-^ 

(A-II-l) T^*:>$H5t«^;&sj3i4L<. 
i?*L<I^X{ii, 3, 5- M)Tv^:x-2-^yuTfc 
t). TIE-iJS^ (A-II- 2) T^tp^nS^ki'&ifeTfo 

[0 16 2] 
I{k7 6] 

-fifths; (A-II-l) 

-Xr^ N-OH 
Rbi 

[0163] (A-II- 1 ) ^C*3V^Tv Rbil4- 

(A-II) ORbi^r^fc'L. Xi (4 5~6maSrJl^ 

^•fi><r>\z.mwii^^^ma'm-^^t>-t, -ass; (a- 

II-l) T^tJ^nS^b-^feroJ*), Xi;iS5~6M-^ 
[0 164] 

Htt^ (A-II-2) 

>=N I 



10 16 51 (A-II- 2) ^w*3^^T> Rbitt- 

fljst (A-II) WRbiSr^tJ-f. Rb2*JJ:ORb3l4l^- 

«ip-t-, (A-II-2) T'«ip$tL5^b^ife©7 

to 1 6 6j -IS:^ (A-III)T-^i:)^:ix5^k-g-feOp 
5«^-65iftU<, -N = C-S£^^5glS^ tights 

10 16 7] -fiSiS; (A-IV) T-«i^$*v5^b#fe<0 9 
Rdi*5J;T/Rd2*ST^i'=¥/wSrot50*s»*Li/>. - 

15. — ^xt (A-V) ^C^3V^•rliReli3J:t>•Re2!!•5b K 
ndf->7$/^^ T)Vi^)VTXJm. TJi'^^i/mt^b 

'yA^T § y ST-fc 19 , !5»oRe2-6Sryi'#>'i'T 5 / So» 

[0 16 8] -^^ (A- I) ~ (A-V) X'^t>^il 

^t:-a-4^(73;^^^<^J®fD*5 1 6W±(^fcroiiiSJDJitc:o;«f 
f^ffl$-fr2)i«J-C»^UV^ -flS:^ (A- I) ~ (A- 
V) X'^t>^fl^^t^%(Ooh. -f^ (A- I) . 

(A-II) . (A-IV) , (A-V) X'^t>^iM>h(r> 
7!>mtL<. X<0»tL<l-i-^^ (A- I) , (A- 
IV) , (A-V) T'^tJ^iiStOTfet), ^hizHtt. 

L<{i-flJS; (A- I) . (A-V) -c«fc$nst© 

T-fcS. KATtC^^HJO-^S; (A- I) ~ (A-V) 

[0 16 9] 
[<k7 8] 



( 47 ) 



A-1 A-2 

NHOH |HOH 



A-3 A-4 

JHOH JHOH 

(C,H5),N-^N-''^NH0H C.jH^sNH-^N-^NHC.sHas 



A-5 A-6 

CH,-NOH CH,-NOH 




CHs CHs CHs 

A-7 A-8 

CHsjIOH JI(C2Hs)2 

C,H.NH-^N-*-NHC,H, CHsNH-^N-^NHOH 
A-9 

CaH. •-((JKJCH.CHjCHjNH'-^M'^NHOH 
A-10 

m 

Ut7 9] 
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A-U 

■ JHOH ' " JHOH " 
CHaOCHjCH.NH^N-^NHCHiCHjNH-^N-^NHCHiCH.OCH, 

A-12 A-13 A-14 

JHOH JIHOH NHOH 

HO-^N^OH H,N'^N'^NH2 (H0CH2CH2)2N'^N'^0CH, 

A-15 A-16 

JHOH JHOH 
CHs -^N'''^ NHOH 



A-17 

NHOH 

CH3 



A-18 

JHOH JHOH 

HONH — ^N-^ SCHiCHjOCHiCHzS^N-^NHOH 
1017 11 UtSO] 
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A-19 



HONH'^N'^NHCHtCHjNH 

l-^N-^NCCaHs)! 



HONH- 



A-20 



JOL 



A -21 



OCsH* 

iOL, 



A -22 



A -23 



N^NHOH 



A -24 



JHOH 
N-N 



A -25 




)-fIHOH 



H B 



A -26 



'H3 



HONH-^ >-NHOH 
N-N 



A -27 
NHOH 

»6" 



to 1 7 2] 



A -28 
NHOH 



[{k8 U 
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A -29 



A -30 
NOH 



OH 



A -31 



*CsHt 



NHOH 



A -33 




A -32 

HOH 

'H 




A -34 

f 

<Q-CH,-^^OC, 



A -35 



A-36 



1" 

N 

b-?CH» 



A -37 



A-38 
CHsCtjOH 



[0 17 3] 



[<b8 2] 
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A -39 A -40 A -41 A -42 

. .. . jj . 

c,.hJ«oh O-?!?" ''""""^ 

CH« 



A-43 A-44 A-45 A-46 

CsHavCNHOH 11 (C8Hs)-2NS02NH0H <f\s02NH0H 

CjHsOCNOH ^ 



A -47 A -48 A -49 

^ f VOCNHOH HzsCi^ I 



A -50 A -51 

0 CHs 0 0 CH, 

M I! I („) I! II I 

C . dOCCHs CHaCONOH Ci .Hs tOCCHi (jHC-NOH 



A -52 A -53 

0 0 CHa 0 0 CHs 

(„) II II I II II I 

C.HsiOCfHCHaC NOH CeHasOCCHjCHC NOH 

Ci.Has CHar'"' 



A -54 

C,uH.s«0CCHCH2C NOH 

[0 17 4] ^tlhOit^t^t. mFlS-^S; (A- I) 

- (A-v) t(D^}t^mim. }^j.T(Dm9o 

-ja^(A-I) :A-3 3-A-5 5o 

— ^S: (A-II) : A-S-A-?, A-1 0. A-2 

0. A-3 Oo 

— aS:^ (A-IU) : A- 2 l'-A-2 9. A-3 1. A 

- 3 2o 

— ^S; (A-IV) : A-8, A- 1 1 , A- 1 9o 
-flj^ (A-V) : A-l-A-4, A-9, A-1 2 

- A- 1 8o 

:^^m(7):iixh<Dit'^mt. J. Org. Chem., 27, 4054(' 



A -55 

8 S 

Ci^HaTOCCHzCHiC NOH 



62), J.Amer. Chem. Soc. , 73. 2981(* 51), #^BH4 9 - 
1 0 6 9 2-^^(c:fE«<D;^ffi*fcl4^rtL(cmi:fc*itlc 

-m^ (A- 1) ~ (A-V) -e*$HS{b^i|ft)«:. 

^PLTtSW pHSrii5<*fctt 
|gB^ICJoV^T. (A-I) ~ (A-V) T•S$j^ 
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¥K1±tE±**lJT-fo«). {t^tl (A- I) ~ (A-V) 

1 0-<iiuDol/ni2~ 1 Omo\/n?1}mif. b" 
< , 1 0 -3mmol/m2~ 1 ininol/iii2i6S i,y>Vtt.L\>\ 

10 17 5] m^^^m(r>^'^v^iyitm.'^nw>%mM^ 

[0 17 6] *^?«(0{t;^ti ix. ^ff:>itL(omm^m\^ 

:iin'^X^mxhi>^tiVS.itbirix^^i>%m 
mm<^imi!Sfnx^'p-x*hoXi>i.^\ mtf, 

rF2, 735, 766-§-. |i]3. 628, 960-^, 1^ 
4. 183, 756-§-. 1^4, 225. 666^. #^ 
885 8-1 8 4 1 4 2-^, 136 0 - 1 9 6 7 4 9-S-«fJe: 

m7!)-bit^f^ii!i<omi^Wij^<Di^m. ^wsgs a - i i a 

9 2 0-S-<*J-M^^$*fCVN5J: 5»w. -fls^^OiSir* 

i^^ti^m^£<bm^f£i>t^m. x.m^ik^^xm.m^tix 

*H#fF4, 2 2 5, 6 6 6-^, #FjSBg 

5 8-7 6 2 9■S•^*icllB^$i^■C^^^)J;5^w, R— fb# 
fift^T^ t ^z^^i1t 0 , ■fii^«i^©s(r*fcttxatf t ^ 

Tmt\Z^^i^fj:i{LX^it\LXmuLXi,0i<. ^fJ 

10 17 7] *5IWO<k^i^©afe!)Dfl:t LTtt, ^Nny 

Sll^/WSfct), 1 X 1 0-6~8 X 1 G-3^/^T•ffl^^S 

2~i. 3 tfmroa-a-CJi. ^-NDywbffii^/w^fc 

9, 2X10 -6~ 3. 5X1 0-3^/V.cD^Dl:i65$f^ L 
7. 5X10-6~1. 5X 1 0-3*/K^^Daj5SJ: 

[0178] :^^m<oit^mt. ^mim'¥^^miri> 

Sr*#$-ti--5rt'bT't5o ate. 

t LTIi*H!RFrF«3, 4 6 9. 9 8 7 ^jfe f |c:|B«0 

;!jPi-^;&fe, #<2iBg4 6-2 4 1 8 5 ^^ii'icfe^or* 



^JD-rS*ffi> ^)^H!|#ffF^3, 8 2 2. 1 3 5-tl'IEtt 
writ, ^SStt^Jli^^Wk^#)Srit«L, ggltj0£ 
SrfL^PJ'f ^^*D-r5;^fc, #MBg 5 1 - 7 4 6 2 4 f-lC 

^^»^fL^J4"^^J!)Dl-5*fe. iRfP^BS 5 0-80 
8 2 6-^lClE«©r't#, p'f^V'Ib^tlSrllKWC:*^ 

^2, 912. 343^, PI3. 342, 605 1^1 

2. 9 9 6, 2 8 7-§-, 1^3, 4 2 9. 8 35^-ti:ifiC 

10 17 9] *l8M»wi3lt55>3ti|i8»wi3VN-C'frffl*!Sl 

feii@Si?riJ«, ■B»J;tif*B1#?F3, 5 1 1, 6 6 4#, P 

3, 615. 613 -f-, 1^3, 615. 632-*. 1^ 

3, 615, 641-f-, 134, 5 9 6, 7 6 7-§-, |3 

4, 9 4 5, 0 3 8-^, 1^4, 9 6 5, 1 8 2-*, |^ 
4, 9 6 5, 1 8 2-*^lC|Etg(^t°y =: v'yVTSy^b-g- 

T?fet), ^<o^mm\m\.xh±.ti<n>f^m^vm.tfix 

[0 18 0] *^?^O^^oy>-ft;«5fe*t»icftfflL9 
*^b«43J;t;«m^bfflrov^■fi^■cfco■cti^^. «-4Lv> 

- 4 2mzmM.^tix\,^^mm\MX'hi, t. 
It. siTimtitun<om^. mmtt:in:i^\^^xm-<i 
#M¥ 2-42 ^iri5«o«*, t&mitwiziiiimt 

Mtc^o^''T^f*L<ffl^^b^^-S. #MBS6 3-2 
6 4 7 4 3-*tcfe«o«fiK, *a31liiRFlClt^{b®t;:*5VN 

[0 18 1] ^^^>/>'{blge^^^il^S^i:^lt^Wj:■S 

^ifmmt/tum) xiiX<. n^f^m:i±tLxi»^^ 

mm) icij^xtt^^tus. 

[0 18 2] ¥KjS^3t«i^■^'(7)^^^yy<b^s^l4. si 

l4mW. H 1 2 J; 5 /i^f JW (regular) 

<73<t5)ig!aJW (irregular) JiSeaff^^ tot,©, feS 

[0 18 3] 3|s:|6M©¥K^3t«•J|sHc^5V^T«:, %Mm 

0 ouTX'h^m-^fm^L\^\ r rr'07x-<^' htk 

i)^ 3U±1 0 0 &,TX'h^ tit. TT^^^Y'ic (■'>ny 
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i^itmiSL^<DPin^is.^/^^m^) *s 3 1 0 0 jji 

^IJBIIO 5 0 %4U±l¥S-r 5 r t t^^fet?.. T 

(Gutoff, Photographic Science and Engineering), % 
14#. 248 ~257 M(1970 ;US4, 434, 226 1^4,41 
4,310 ^ 1^4,433,048 . P]4,439,520 i&tjH3B2, 112, 157 

[0184] UliSJW, lt«fe*, 7 

(Silver Salt diffusion transfer process) (w^V^b 

i^, • h7 V;^7t— • (imhibition pro 

cess) ^cffl^^5^5t*f*4, ^fe^^e^^^-fflv^^^5t«• 
[0 18 5] ^?^micm\'^ibixi>y^U'if>-{m^M^M 

(A, h'— • i/7 7:3f-x;^ (P.Glafkides)¥ .31 
• 7-f V?— ^ • 7;*- yyyy^—i' (Chimie et Physiqu 
e Photograhique J (tK— .'W* >'7'>'W (Paul ItenteDtt 
fij. 1 9 6 7^) , i?- . 017 • x^o^-YV (CF.Duff 
in) ^ r7;i- h^yy^^ ' i-7yWv5g V • -}r 5 ;^ h !) 
— (Photographic Emulsion Chemistry)] (if • 7:J — 
^^I'T'W^Crhe FocalPress) flj, 1 9 6 6^) , l^-f 
. ai/W • ^'•wfj (V.LZelikman et al.)S: 

a^'^yl'-^g >' (Making and Coating Photographic Emul 
sion) J (.-f' 7t-:^J^y^:!<>(Jhe Focal Press) 

fij. 1 9 6 4^) ttif\c^m$Mc:»mi:m'xmm-r 

[0 18 6] *fc^Npy>"fbi8«i^-<oJi?figs#icii*i^-ro 

^-T^^Wt^tl «?!lxlf*@^#fFm3, 2 7 1. 15 7 
P3. 574. 628-^, IrIS, 704. 130 



■§-, 1^4, 2 9 7, 4 3 9-§-. |b]4. 2 7 6, 3 7 4f- 

^icif) , firvwL^m (Fi)^a#F^as5 3-14431 

9'^,P53-824 0 8-^, |5]55-77737 

t') . Ts. ^it-^m m:^imrm 54-100717 

m^J t t T«fiajx.«J|e|l#rF 2. 592, 250-§-, 
1^3, 2 0 6, 3 1 3-^. 113, 447. 927-§-. |1 

3, 7 6 1, 2 7 6 3 , 9 3 5, 0 1 4-^^ 

[0 18 71 ^^^y:^^k^fifL«|H:, ii»l4{k^Jiig$it 

(H.Frieser)li Ty'w • ^7>- K7 — • xT • 7;i- 
/>Dy=.— T*^' (Die Grundlagen der Photograph ische 

n Prozesse mit Silberhalogeniden) J , T:fex5 

■3^ 7x.T7 — ^^•f± (Akadeinische Verlagsgesellsch 

aft)tt, (1 9 6 8¥) 6 7 5~7 3 4l[lr|E«<^*& 

; ir w^^Jfiii* ; mt>mi% (^J^lf, 

& : ft^Ji^b^fe (f!l;ttf, ^fii*gwi5*N P t , 1 
r, Pd*^<D«»!»«VIIIliJ|O^J|l©«Hfi) SrfflV^S 

So 

[0 1 8 81 2|s:^l^tc:fflv>t,tu5¥K^5tTOlcil, 

-/HISfci:x.«*H#rFlg3, 954. 478 

4. 9 4 2, 7 2 1-f-, i|tBBB85 9-1 9 1 0 3 2-^/i 

5 9-2 6 7 3 l^|;i|B«6^itTV^5^:rolS^^. =. h 

i^ry-zns, ;^>'W*7'hx h7y--'i'« mici-y 
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mm (1, 3. 3 a, 7) Vyr-f^yy'ym) : ^ 
Bg62-8795 7-^{C|Ett^filTV"*57-fe^u:^ft-& 

10 18 91 *^WO^^^^''Wliffi^jKa53t*^■^S|.|Si/T 

fcSo Ztih<Di3-yy-\-i.^={-^\z^'^y:^Vmtii\if\. 
ffi-f ;i- V »C» L 4 5 VM4 2 S if *) fct? Jb 

(V>*3i^5D I R*7'7-) TfeoTtiV^ *fcD I 
[0 19 0] 2|s:«M©¥W®3t*fi^twtt^S±#. =>■ 

it. ^!lx.l4*^ll#rF^5 0 6, 3 8 5#, IrII, 17 

7, 429-§-.l^l, 311, 884-§-, Rl. 33 

8, 7 9 9-§-. mi, 3 8 5, 3 7 1 1^1, 46 
7. 214 1^1, 433, 102#. Rl, 55 
3. 5 1 6-^. i|#F>^Bg4 8-8 5 1 3 0-§-, 114 9-1 
14420-^, ISl52-117123-§-. 1155-16 
1233 1^59-111 6 4 0-§-. 4#4^tBg 3 9 - 2 
2069 lRl43-13168-i-. 1162-2735 
2 7#. *llittff»3. 247, 1 27-^. 113. 46 

9, 985-^. 114, 078, 9 3 3 ^^iCtE^^ixfc: 



^Pr. Jl^l#t^^2. 5 3 3, 4 7 2-i-. 113. 3 7 
9 . 5 3 3 ^H^fFm 1 . 2 7 8, 6 2 1 ItM 
JPI - 1 3 4 4 4 7-^, HI - 1 8 3 6 5 2-^^IE«$ 
nfc-?:©flll03}-:'fyy-/Hfe^, 3?M«#l^m5 7 5, 6 
91-f-. 11680, 631-S-. 11599, 623 -f, H 
786. 907#. 11907, 125-§-. Hi, 04 

5, 6 0 9-?-, *a»ffFm4. 2 5 5, ZZQ^.WM 

IIB59-211043 ^m\z.im.^fiit7vm^. m 

Bg 50-100116-^, I154-118247-^, ^ 
m<^^%2, 0 1 4, 5 9 8-^, 117 5 0, 0 3 1-^^ 
(^Ett^nfcTj/^f^VSi^Sf. ^KS#WF«2. 8 6 5. 

7 5 2#(::|E«$iifcrvh7'^y vSfe*f. *B1#lfm 
2, 533, 009^.112, 688, 541-t>ll 
2. 538, 008-i-, ^H^trpB 5 8 4. 6 0 9 
HI, 2 1 0, 2 5 2#, #§8885 0-4 0 6 2 5#-. 
1151-3623-g-. ll51-10927-§-, 1154- 

1 1 8 2 4 7 it#^BS 48-32 8 6 1159-3 
T 30Z^mcUW.^tltL7])-')y'>^Vr. #^BS2 
8-3082 ll44-16594-§-, 1159-28 

8 9 8#^j;iiE«^Hfc;^f^y/w^)^4. ^mmnmA a 

6, 583-8-, m, 335, 422-§-. #B8Bg 5 9- 

2 2 8 2 5 0 ^^JCf5«£$tifc h y T y -/V;^ - 

!|S|-. ^BWffFJBl. 075. 653-^.111. 15 3, 
341-g-, m, 284, 730-^, Pi, 475, 2 
28-§->lll. 54 2. 8 0 7-9-^»c:|Sic$n^P< 
r=>'?fe», *Blit#?FS^2. 8 4 3. 4 8 6*, US. 
2 9 4. 5 3 9-^, i|#M¥l - 2 9 1 2 4 7-§-^Jr|S« 

[01911 r O J; 5 ti.VkPf(0^mi:mitt^1t}h\z]ik 

;a- t S*tcDm?^ & t oi^TKtt^ y - §r ^^s^^ri 

i^Sr^#3felf lc:SS<t;$-&2>;^j*A5, *Sil#rF2. 5 4 
8. 5 64-§-, 114, 1 24. 38 6-9-xll3, 62 

5. 6 9 4■^^lc:gB^^^^Tv^?,, ^/c, 7KI-^^tt<^ 

-12639*, P55-155350-^, P55-1 
55351 ■§•, 1163-27838-i-, 1163-197 

9 4 3-t, mm^%l 5. 6 0 l-S-^lcP^^nrv^ 

SrSfefe1-5*jfe-4S*ffl#rF^2, 7 1 9, 0 8 8*, H 
2, 4 96, 84 1-*, 112. 49 6. 843-§-, 

Bg6 0-4 5 2 3 7-§■^|rM^$^^TV^5. 

[0 19 21 ^?t^m-^nm%^is^\^\tmmi 
ttasts Sim, li^) /<ct*a*© 
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—f" ' -iT^^ n— (Research Disclosure) Vol. 
1 7 6 (1 9 7 8, XI) . D-1 7 6 4 3 JfeifJCfE^^t 

fflVNPjtvS, ^fife (finished) />nywtffi|LjSiJ«{4. 

[0 19 3] ¥Wfe4r#Sfc*oS*(4ii^O*j£^ffl 
T-i>n. =¥-te/>'7 7S'->^*r, lif®itll=7 7'f:^^ 

0 0 oti>;6»f> l^^'<os5tB#^fll4t.*)5^, i/iooo 

04 -1/1 06 ^^'^D||^^fflv^5r it) 

\z.\t. fl»lx.«JJf— f- • r'-f ;^^o-i?^r- (Research 
Disclosure) 1 7 6-§-^2 8~3 OM (RD- 17 6 4 

^KSOfS) roi,^-fnT-feoT't,iv\ teai&ai±*ii 1 

[0 19 4] immxm\^x\>i,\.^m.mim^^^v,ti. 
14, mwf■&-^t,\ i8#, iNFBg¥6-i 7528 

^BJ®#ii>Pg[«9 4-6 0 2 3 {rPi»(c:|E«$tl 

^j^flr-e, 5 0A«m~3 0 0|im, * t < »4 5 0 /i m 
~2 0 0Mm, J;(9iJ*L<l48 0~l 1 S^m, 
»^L<I48 5~1 0 5MmSr40'Cj^±, ify:^^^ 
i^UT(OMMX 1 ~ 1 5 0 0Btft^j?«i^n,a (T^-zV) 
L. i|#4i!tBS4 3-2 6 0 3-§-; *J^i!tBS4 3-2 6 0 4 

i^<iiBg4 5-3 8 2 8 ^mm<omm^M. #<2:bs 

48-5043^. 51- 1 31576 -f^ldE 

fjiOanf ^(^^SSiiat, US P 5, 3 2 6, 6 8 9 



^lJ:|5tt(OT^!3^m^!2«®i::jE£:i:usP2. 7 6 1. 
7 9 li::tEtt$nfcT?l#lSrl2:it, #MBS5 9-2 3 
5 0 5-^, l^m^A- l 9 5 7 2 6-^. #M¥6-5 9 
3 5 7#|E«©^m*^iK^Srll*1-Htf^V\ tta. 
±aLfclKtt®«#M¥4- 1 2 4 6 4 2-§-. #M¥4 

-1 2 4 6 4 5^iztS.m^^it:^hy-Cf-^Xt^\'\ 

HI-, jK'iU-f&C, 4#M¥4-6 25 4 3#©«mK± 

5. r ::T?fflv^5^Nnyy^t«8fL5SiJtt«KfBB¥4 -16 6 

9 3 2-^, l^mW- 3-41436 #FjB¥ 3-414 

3 7-§-^fflV''5, w 5 UTf^2)iS*Jl4#4:i¥4-8 6 8 
1 7^|Eil(7)«!3t«31:&fe-C8i!iit, 4#4i3p6-8 7 1 

4 6 •^fE«0*feT-$liigr-^' ^|Efik-t-5<D;^»* L 
v\ -^-i^m, *fcl4-?-(D*fil::, !t$M¥4 - 1 2 5 5 6 0 
*»c|B«$ix5;*feJcfieoT, tifejfc© 1 3 5 i^-'f Xi t) 

7S/ ^iiiffi^fc!9>t•^Rl)2?v:*^TL1-5„ Z^LXta 
5l5fc7-f>'UA|4#§Bip4- 1 5 7 4 5 9-t©*- h U 
-:>S3Sft:-^4#M¥5 - 2 1 0 2 0 2-§-*li«©El9f5tt 
ro*— h y S/i?, ^fcttUS P 4, 2 2 1. 4 7 9-f, 
7-fyWA>'N'ba-^-^USP4, 834, 306*, U 
S4, 834, 366 USPS, 226, 613 

USP4. 8 4 6, 4 1 8-*IB«0*-hy s/i^t 
Xtixmm-r^o :i^X'm^^y^^^J^:^~hV y'yt. 
fcl47^/^i^/^•^^— ;^{4USP4, 8 4 8. 6 9 3 

USPS. 3 1 7. 3 5 5-9-0«Hc^n«Sj|KiSft-t# 
^i'-<yi)^t/tm^it(Om.^Xiff-t.L\^\ ^hictt. US 
P5, 2 9 6, 8 8 6#•<0^^/i^.;/i!'«^fl|SrJ^ofc;*- 
^y s/i^J^'USPS, 3 4 7, 3 3 4-f-(C|Ett$n-5^ 

^•r2>*-hy -yi^^iJjf^Lv^ *fc, i|#Wsp6-8 5 
1 2 8•§■(c:|5«(D^(::7-r^^■^^mt-*-^ y yv^t-ii 

5i:fflV^-CtSv\ r 5L.rf^P)ixfc7-f/i'A*-hys/ 

5. fiSJxIi, #M¥6-8 8 8 6#, !^l¥6-9 9 9 
0 8#(C|E«©tK^3g«iC©*> 9-*?'#M¥6 - 5 7 3 
9 8*, #MJP6-1 0 113 5*?2«oe»##±lf 
iC* ;>< y'^mmW- 6-205690 *{c:|2«0«J^ii4' 

5-293138 5-283382 -S-tlEtt 

^-SSJ, iiftJg^ (ry i^bT;^-!:? h]tJltR©iJi«5 

M¥6 - 1 0 1 1 9 4 ^\z.'m.<r>-'m%vi±m.m^ 

■tS:*^7^#P¥5-l 5 0 5 7 7-§-|rE®ro7^>'V 
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2 2 2 5 1 4 4f M¥ 6-222545 #lCfE#0 i 

¥6-9 5 2 6 5-f-. il#W¥4-l 2 3 0 5 4-§-Jc:|E« 

M¥5 - 1 9 3 6 4^|E«ror;^^^ hJ:b3i«?«BMSr*lJ 

PJP5-1 1946 m-tS.i&(0:^mX':^yy ^ :^LXf& 

4 8 8 0 5-§-f5ttOTs/^'f^, •r^J'y^^i&S-rS. - 5 
LTMaLfc«T\ !|$M¥2- 1 8 4 8 3 5-g-, H^MW- 
4-1 8 6 33 5-!3-> ♦JM^Pe-? 9 9 6 8#fcfB«0 

V\ Mt-ti, #9a¥5- 1 1 3 5 3-§-, !t^mW-5-23 

2 5 9 4-§-»::|E«<^'i'>f's'^;^7'y :^h»t/ig*P*- 

[0 19 5] 

immm] ^^c^ :^?^mi:mmn!i&r^\'^xKicmmiz 

[0196] Hffi^J 1 

(1) ?m(Dmm 

00ml, ■^7'^>-7. Og. KBr4. 5 g ?&-^tp) S: 

3 O'ClCiSoTiti^^LT'iASPjx 1. 9MAgN037KjS 
JSi: 1. 9MKB r7K^jgSr2 5 ml/minT- 7 O^^O.y 

SD-l(dye4) 



r(D?LS!lOI^4 0 OmlSriffiSt U rtld^SttHf 
^-TK^JSe 5 Oml (if7'5^>'2 0 g, KB r 1. 2 g Sr 
^ts) <Sr}^JDLT 7 5'ClC#jaU, 4 O^^W^fi^Lfc. 
■tLTAgNOaTK^JS (AgNOsl. 7 g Sr-^£j>) iSr 
1^^3 0#WA»(tT^L, iggV^TNH^NOs (5 0w 
t%) im^l . OmliNHs (2 5wt%) 7. Oml 
tr^iJPL, $e.t::4 0:5^rB^SIfifeLfc, 
[0 19 71 J!fc»-?L^JS:HN03 (3N) t?pH7{rt 
TKBrl. OgSr^Lfc^, 1. 9MAgN03* 
S?g3 6 6. 5mli:KB r ;j<^fKSr. ^V>T 1 . 9MA 
gNOs^kJgjgS 3. emltKBr (K I Sr 3 3 . Sniol 
%-&tf) TKjSJSSr, •ttTl. 9MAgN03 TKSfJSl 
6 0. SmltKB r*»J«SrpAg«r7. 9{w«:*,**5 

[0 19 8] #P>tvfc?LSOl«, ^'rp^SSlcft^bffi^*^ 

hJ:bWJF*|);6S2. ST'*)?). T;^-^:? hJt3«±02p;K 

^lea^-CO. 9 8/iniT-fcofc. 
[0 19 9] IL^lJl Sra^07ndfa V-^^g 
tlffiiit^, IglmollC^fftii^fe^SD- 1. SD- 
2, 3il4SD- 3*4 X 1 O-4nral/!)7h;vmJ0L. -frW^E 

[0 2 0 0] 
[<t:8 3] 



(fH,), (fHi)8 
SOs* SOs* Na* 

SD-2(dye 7) 

SOs- Na-' SOs" 




10 2 0 1] (2) m.^^O^^ 
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^nmc, « 1 i^^^tx 0 ^i%mm)s x v^^ms ^r^^e 102021 

L, Ki^l 0 1~3 2 4Srf^^Lfc. imi] 

^1 ^mifim 



(1) mm 
• iijpj • • • ?Ufii 1 im^mim 2 #M) 

C2Hs 

tCsHn OCHCONH— O 

tCjHij CONH 



CI 

(1.10g/in') 



(2) mm 

• 2.4--:^^Dn-6-t Ko+i'-s- 



(0.08g/m*) 
(1.80g/in«) 



(l/lOO^j-O iSr-^;t, TIBro*7-m^A&aSrtfo 10 2 0 41 







*0f s * 












^ % R 








38t: 


SSml 


20 y y Y;\^ 




6 


ast 


25ml 


40 y 5/ hjv 






24t: 


1200ml 


201; 5/ V/V 






38t: 


25ml 


30 y h/i- 


*«fe (1) 


1^0513? 


24t: 


(2) /J^^(l) 


10 y y VjV 












Tkite (2) 




24^ 


1200ml 


10 y 5/ h/v 




1 ^05&^ 


38t: 


25ml 


10 y y 


IS; *i 


A^2m 









m%mt 3 5 mmrti 1 mft ^ ^ t) 

(^femw (g) m%m (g) 

i^^i^uy hyT5:>-5:sm i.o 1. 1 

1 KD^v'^f'yT^^^-i,! -v^5j^;^^N^^B^^ 3.0 3.2 

ffi«ig®^':M>y 4.0 4.4 

• mki3^}^J^ 30.0 37.0 

:ft{t::*y !>i>. 1.4 0.7 

Hi7{b;^? y 5?^^ 1.5 mg 



r 
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2.4 


2.8 








4.5 


5.5 




l.oy :y h/U 


1.0 h/U 


PH 


10. 05 


10. 05 




«?K (g) 


mm (g) 




HTkiS loao 


120.0 




10.0 


11,0 




140.0 


160.0 




30.0 


35.0 


Tl^^::^Ti^ (27%) 


6.5ml 


4. Oral 




l.oy y Y)V 


1.0 )) V V)V 


pH 


6.0 


5.7 




(g) 


mm (g) 




0.5 


0. 7 




7.0 


8.0 




5.0 


5.5 


^:^ffit^T>'^:=^!>i^*^iK (70%) 


170. Oral 


200. Oral 




i.oy V yjv 


1.0 hyu 


pH 


6.7 


6.6 




(g) 


mm (g) 


t^fV-^ U > (37%) 


2.0inl 


S.Onil 



oc— x/l^ (^^SS'&gl 0) 
pH 

[0 2 0 5] Ma»^<^K;iN-*#fe:7^/p^'-T^«iSaij 

fij;«9 0. 2i^V>«^^^;i5®7t»C0i3&»T-:t«L. 

101. 201. 301 cottSr 1 0 



0.3 

0. 05 
l.oy y V)V 
5. 8-8. 0 
8 0%RH<O^f+TT3 

[0 2 0 6] 
1^21 



0. 45 

0.08 
1.0 ^) y V)V 
5.8-8.0 

ft 2. 3, 4lC:^i-o 
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%2 iijffife»SD-lft^ 



No. 


-»a<i) X 

<i<II)-e3feW 






a*) 


K 


S<5 




101 


1 




100 (S 
I*) 


0. 25 


51 


0.41 


it 1^ 


102 




A-3 


110 


0.25 


105 


0.26 




103 




A -50 


111 


0.24 


105 


0.26 


ft 


104 


g 





102 


0.26 


48 


0.45 




105 


// 


A- 3 


111 


0.25 


105 


0. 26 




106 


// 


A -50 


111 


0. 25 


106 


0.27 


tf 


107 


PtfT-i 





105 


0.26 


45 


0.45 


it 1$ 


108 


// 


A-3 


115 


0. 24 


no 


0.25 




109 


// 


A -50 


116 


0. 25 


109 


0.26 




110 


TU-3 





106 


0. 26 


51 


0.46 




111 


// 


A-3 


115 


0. 25 


109 


0.26 




112 




A-50 


116 


0. 24 


110 


0.25 




113 


Inv 8 





101 


0. 27 


35 


0.47 


it « 


114 


// 


A-3 


110 


0. 25 


105 


0.26 




115 


/y 


A -50 


110 


0.25 


106 


0.26 




116 


Invl3 





101 


0. 26 


35 


0.48 


It « 


117 




A-3 


112 


0.25 


107 


0.26 




118 


// 


A -50 


111 


0.25 


108 


0.25 


n 


119 


Inv36 




100 
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